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Measurements of fibrinogen concentration by use of two rapid methods (clot.weight method and th rombin-turbidity method) were compared with the reference thrombin.coagulation method of Ratnoff and Menzie [J. Lab. Clin. Med. 37, 316 (1951) ]. Both rapid methods gave results (in the high, middle, and low ranges) that correlated well with those of the thrombin-coagulation method. However, the thrombin-turbidity method was more precise, easier, and quicker than the clotweight method. Therefore, a method is needed that is accurate, precise, rapid, and simple.
Additional Keyphrases
Methods that involve precipitation of fibrinogen with different concentrations of various salts are imprecise and nonspecific (1, 2, 3 
Materials and Methods

Specimen:
Human blood, 4. Clot-Weight Method (9) Variations of this method have been described and evaluated by several investigators (9) (10) (11) (12) (13) (14) (15) . Thrombin (0.1 ml, 1000 NIH units/mi; ParkeDavis Co., Detroit, Mich. 48232) is added to 1 ml of plasma.
The plasma is incubated at 37#{176}C for 10 mm and the clot harvested with an applicator stick. The clot is blotted firmly on filter paper and then immersed in acetone to harden and dehydrate it. After 10 mm, the clot is removed, and air-dried until it becomes dull white. It is then weighed to the nearest milligram.
Fifteen percent of the clot weight is first subtracted from the total as an empirical correction for acetone and (or) moisture remaining, and then the fibrinogen concentration is calculated by the formula: This method was originally described by Ellis and Stransky (6) and has been modified by other investigators (7, 16 
Thrombin-Coagulation
Method (8) Five-tenths milliliter of citrated plasma is diluted with 10 ml of isotonic saline and clotted with thrombin.
We modified the method by omitting the glass beads and harvesting the clot with applicator sticks after it had been washed three times with saline. It is hydrolyzed in sodium hydroxide solution (100 g/liter) in a bath of boiling water, and the tyrosine equivalent is determined by the use of Folin-Ciocalteau phenol reagent. The fibrinogen concentration is corrected for dilution with citrate buffer and the results expressed as mg/100 ml of plasma. 
Evaluation of the Methods
Fibrinogen
Results
The mean fibrinogen concentration in plasma from 42 normal people by the clot-weight method was 304 ± 59 mg/100 ml of plasma, and by the thrombin-coagulation method was 274 ± 46.0 mg/100 ml plasma. The mean fibrinogen concentration in the plasma of 18 different normal people by the thrombin-turbidity method was 249 ± 45 mg/100 ml. The comparison of fibrinogen determinations in another 37 unselected cases by the clot-weight method and the thrombin-coagulation method is shown in Figure 1 
Evaluation of precision.
The precision of the three methods is shown in Table 1 . The coefficient of variation is essentially the same for the thrombin-coagulation method and the thrombin-turbidity method. The clot-weight method has the largest variation.
Evaluation of fibrinogen at various plasma dilutions of saline. Measurement of fibrinogen concentration of two plasma aliquots at various saline dilutions is shown in Figure 3 . In each method there is a linear relationship between the plasma dilution and concentration of fibrinogen. All three methods appear to measure fibrinogen values of less than 100 mg/100 ml accurately.
Discussion
In general, the normal values demonstrated by the three methods were within a range suggested by other investigators
The clot-weight method tends to give higher values. This phenomenon has been attributed in part to incomplete dehydration of clot specimen and the attachment of extraneous proteins, lipids, and salts to the clot (9) (10) (11) (12) (13) (14) (15) . A more accurate measurement can be obtained with this method by placing the specimen in hot air (90#{176}-110#{176}C) for 3 h after immersion of the clot specimen in acetone (11) or diluting 1 ml of plasma with 10 ml of physiological saline (12). The coefficient of correlation (0.986) between the thrombin-turbidity method and the thrombincoagulation method is excellent. Likewise, the 
